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S*b3£3t«M*fco 
[fff#ig3] K*«4tt#|fc^tf4aSi, 5a&, 6a&, 

7aj^7c^. mm. mm<nmm, mm, 

If»#* 4 ] KW«*f*#tt*-©«*«#4 /i m^T 

« £ +- * w i &v^ti»*a s *-rix^^iB«ott 

fbSSftttft. 20 

[5S*« 7 ] ft3fcJg l ftv> 6 OV*-f JxflMCK 

4-tt^w*^5^2(HB-e*>si**c««»a:li* s io 7 --io 

s^r y /w 
[if *JB9] y 

30 

[*wo#»ftlw!] 

[00 0 1] 
[0 0 0 2] 

[a*oats] 5s#, Kf**** Ky^y (hd 

D) «o««EHRl, 3t^;**iSB**:iiDVD. 
*/<-T/v«B, #«y-A«*ft^©**r*BlfcLv*fc 
odSfcSo Cixbliii** ^ifvK/i'*— **©Ih](EK 40 

/waatiligflMSw&Jiiasffl o ^ b Jxr v ^fc. Lft 

6, «xtfmiE«^*S§«^«t 5^5 f 000rpm»±(OSai 
ft^ft^tfftrafcfclciS^M^T y >^tK-vKcS 



[0 0 0 3] 

^jgj^ r y >^jj?-/n*sa»^|6»ft-x?*>5 c 
6-<t y y^^-zua^^T y ^^8Mto*j*B*) 

<b, ii5^fl:{b(C^l>lH]«5l^t>8000rpm, £ <bl-tel0,G00r 

ft J5*H<E3^lT*>*tS £-<T y >^2H—/M*!Mnic£ 9 

/VT?lif»g**as20W/iD ' kS«i:fi< ««I»S:±^< * 
tfcT*# Tic v >/c 0 C O»jRtt(0«jfiitt«aig(Etcft tttf 
ftS^^JSiftO, ««cKiilH](ES:fi« l MtT5r^# 

L-c<o»jCtt+»-ettftd»ofc 0 

[0 004] -2r, ffi**»b«^,fiftitt^lO- 3 0 • etna 

A *^te«$M6ffi<o«{b3£fl^J»fm#tt tTV N 6 0 
co* o ftBfb3S*«^#»4*»-«lBdXAft^lc«[teix 
tv^AJ, ttftftttttSrltai-SfcablcDlftttft^oW 
©ttf^#at^^#fi»c^$-friatfftbftv\ #ftco>g 
mttf+W^ttSOlP Lfc«fb3t*»tt(*:tt«*^c«»» 

if 5 LdMHk L* < , WMtt^3fts*»Wb«*«»*ifi 

/\o<D£ b KcfK^^^bEIIIIStrSlt * J: 5 ftffl^i- 
*sv^rt^, )ftWKtt^»Ck*>5j:«c^&«. 

y /uoJ:5^±**»fe/EttW**iS»tft* s fett 

*:3SWtt±IEb>tJ;pftBaH«:W»-*-5fc* 

5 ftW«ttSrWi-6a<ba*j!j6»«cS:, Yt << * 9 




(3) 



[0 0 0 5] 

ffi§C<£>fij&£gg30/i m»C*5tf 5»«ttft*tt-T-^«*5 
-20<BK^£C*SrJi^aL*: o &Se>iHtEfl 
30 v m l£*3 It 5 *ttttf*4-tt-?- 0>«£tt3~3O%-Cfc 5 
LV\ 

[0 0 0 6] ;r<DW«ttf*4*^l*4a8i, 5a&, 6a&, 10 

<ifcl««±^e>4SCiW*l<, £bK#£L 
<l**^*/K mm. 

[0 0 0 7] JMHMt. 
Wjjttf^r y 20 

[0 0 0 8] 

^•O»«ttJBlcBBL«*<0igj»eiil30 n md&lt&Wt 
[0 009] &*^RlCoV*-CI*2000ffiF (50 n m&lOcm 

a:j»eK30iim^aa-r6fts^a:i»*:5i< fc 

<ofk«r»*.*±-CiBU»rat30/i m*)ixtfW«ttft*tt^ 
fiD*©/<7^*d«*ftv^ ta>fc**W-mEi»E8l30 
ii m£r3£l L/Co 

[ooio] SftSXKttflc 4>oiBDMEIB30 n m 

2 ^rEf^BM ^Bf^ot^r*ffiffifB50ii mX50 ii m so 
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XIIJERl30/i mJctta-*-S»S0.5iBn£JlT<OiajBS:§l# 

[0 0 1 1] »*^JC^ot>Tli»lc|BS*ix5t9-e 
JiftV^S, ttT-MMft XDS, EPMA/^«W 

ft ^ c: t * htiz&m&mmo n m x 50 

[0 0 12] COi*W«ttf*#tt^f4aU»±lC#flE+ 

TBIMBIt30 |i m^*5Jt*W*ttf+#tt^^*^^*tL 
[0013] «*ttffiMtt^^B^UMEII30ii mfc 

»6*lftV\ *fc % (2)W»^-Ctt«*.tfiBJ»IE«l30i* 
ii mO*Ktt«^«ft^«r««-UTV^6«ttds#x.bix* 

[0014] ftSoii:i^^8|30|i mf©*«ttft 

(3)^ttffirMi»*McM3eom*»ttfitt»e>nst>^ 

o Sftl $ ftfc «mt*f+^^^ 3&«/h * *f <5 ^ A , « it tf 
TL*5fe«>Wix- ^^-co^H^ft^^ry 

<D#*Srfi< LTL*5. (4)<0*J8-Ctt(2)O«ffii:3l 

ft$«:V^>«ft< ft5 0 

[0 0 1 5] ^oT, ffrmcOH^^m30|im^CO®mte 
^-^e j F-<O»rt5—20®^j : < % u< li8~13(@T-fe 

5 0 wO±5ftW«ttf**tt^5M»«IB«:*fll"*-S* 
^b3H^^{im^tefittt^l0 7 -10 2 Q • cm<i: ft -5 t * 



(4) 
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a±CSit5r 4: *»•!-*- a - i: **-C* 5. 

£ $ Sr v * fr-T r £ l£* g -r 5 4: «fb3£* * «c £> * 
ft < , EH^8t30/z m±(C3-3Ca^W^T*mttf*4-tt 
ft^S^oS <t 0M*:T r J: b ft«*-e#ft-f 5 COT**) 

[0 0 17] £fc, *«tt«-^tt*dsaf36<o«i*A(ll L 
OT'teftV^ £?£L<tt4a&, 5a8i, 6a0s, 7a^5c 

st. mm. rnmvmm, mtw, mKMe>&t*< tt 
[0018] *»w<&»b3£**£»{m, «x.tf^<r y 30 

[0019] *&m<Dm9,&tt*n*<oMc*i&ttemA 

[0 0 2 0] ft*5, iEi»Se«30/inif O^Stt^^ft-T- 

tc#£-r£® * o — h-rsto^-t 

5. tot, «x.tf, K»E«30*m*K**:«as7/i 



6 

l*ft<, iUkEfl30ji m±IC#|£^5tt<Mtt-T- | t>0«i 
*)^3o^ fc30^m©a[j»±lc:S6oTV^) /cofc# 

-frTE»sE8t30/i m±*c#fera*«ttf*4-tt^©*tt: 
[0021] mm<ox o ^*»^-cttttScoci:»ffi»3o 

[0 0 2 2] rOi:#m^l£etfiI^10 7 Q • cm^SxS 
^§t^$J:<KCr £#SIL<, i^tcio 2 Q • cm 

[00 2 3] £fc, **Woafb^**«*tt*«ttf+ 

^t\^xm*m^mmw)nmzm\<^i><Dx&>z> 0 

tt^«nfe*«w^»b3S*«»*-e«*-r5ir, mJ^ 

[0 0 2 4] -<ry v^m*<0»g\ IsI«tt*3J:Ut^- 
/v-S A«»tt-e*fi6 S ttT v ^ 5 £ £ a* 

m J ?'^t-*5V^rlitHl^iSS^8 f 000rpm^±. $ ^>tC^ 
10 , OOOrpm^LJi t lelfefb L T V > < fgfa «9 x 

[00 2 5] ^ bl-. ^<T y >^^-yKDS^3 mm 
W<OSftS*«tt*tt. J»eai*36S40«l/m • kUX±4:iii^ 



(5) 
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LS):iH, ita^3minaT, $^(Cli2mm^T 

[0026] ftjs, ::4-cii±c?iMW(:o 
suttitmwm-zhZo iMtT/us = 

^iClS^ * *L -5 CD nift V ^3-20wt*^T^# * L 

[0027] »:ic«aK&ife^ot^T»w-r*. 

*«rjJfS««-a*bfc*, ittt* DUR. 
[0 0 2 8] MttW^RJfeoWltrRCc 
EK30 /i m * tc 20fl £ « x. T* £ £ < ft 5 £ * (C 

5 kg) <0^»5l£$r^-rs^fcfci3, 
*#L*1X2»«B±, #*L<tt3-5^WLTItRW 

fc ft o fc £ # lcftMgJB30 * m * l^fclt 
[0 0 2 9] WkDjj&x-te. *i*Bfta*»*^J:V« 40 

U l0i^j8*DSrtTV^3El*mjttiaL^i« <30#»± 
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[0 0 3 0] w<DJ:3ft*ife^J:orig»»*«r«&-a 

T\ #*L<tt5nmttTlii-rSwt^tt4:ft*. * 
H@3mm4UT> SkfcfWmmJMTtfVhffl^Ty > 

a^c#5£ttft<^-r. ^7yy^- 
^^a!icftntfftsi5^fi*fflo»»*Stfa^^«> 

[0 0 3 1] $ bIC, z<D£?*j?mz£ti&i%—m& 
[0032] &fcn®*z<D*:$ ztemcmizztizhn 

#4hft^»*<O^X|i3pA&»S3/im£JLT, »* L < 

Jft*fcL£<ft5 0 3iiin«rj8*.Si:*>-r^ft«« 
^«fe**SdM0ii m^xTLip 0>T?#* L< ft 

co^ 7 ***** i/ * If OUMMl . 5 u m &T<dBM 

[0033] £ bleary t,T<DmW\%ftiL 
*«ft*>ftv^«>jcrt:mie^ XSrSSfc LX^fci IT 

r £l*#£L< l*ft<. ttftt»*«rfflv^li:#a* 

<t ^ftdi^^WLT^^^Ty >^^-/uco^!StC-c7) 
t 3 ft t>co^#ft LTV^»*B»«tttr*ft**-C L 

[0034] jajg^jsfeicot^-cw:, &itmmmmm»& 

T*fe6 0 Sot, ii#tOj£^#^|McIEj«JI2 (C I 

p) ft^afflprffiT*)9, u 

st, «WB»*ffi^u^ (h i p) &t&t>mm*imxk> 

EE»*4:fifofc«lcH I P«Mrtf5 :tW4U\ 
UiL±<D«t 3 ftX^^rgfc^. ^<T y ^Stf—Art Ltf 
ffli-5»^ttJIS«»-e3£«>bJxfe«Bft*S:»Sfc» 

[00 3 5] 



9 



sat) <om<tmmm*L. ltt*9«»o.8/i 

mtT/V ^ ~ £ Ag^£4wt%, «»sp*9«ao.7iini<0 
#MLTS*LT3o^ft^»*fc»fc»«c, ~cD3o<7) 

o^stE^s, tt^rieoo-isoffc^iaaTHipjffiasrtT 

J6«li*^X3X3Xl0inm©EgAatt^>«S-i: $ 
JISfcftTBJfcSixfc^Ty ^m-;u<D?i"- K3lc 

*s«t«fc#u 3^* if as (xtu . 

»eW**r«ttU*:IS**r«*T«l^*Lfc. SMS 
»iiltt*K»(0±T«: 9 * ^DILI^-¥I±fc 2 * Br 
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[0 0 3 6] flMSaMWU— ^7 1^5/^8^^011 

fc£Stt&ft?oraEJl30/f m*0»*ttf*#tt^«> 

*m&t£M (mffiffl«!50/imX50iimlC»a-*"*tt*<O 
BSD ICW, MtMiOllAfXlcMlTltBI 
30^ mlC|9^^5ll@0.5nmiOiEj|i^5l^-tcOje|lcSte 

Lfc 0 *«Ofe*(Cia»E«30Mm + O#*ttf*4-tt^ 

^Lfct>o£it«0i|2 fc LtffltU, 3f«ttf+ 

*tt-T-«r«sai t ft ^ r t &>*u*nmm t mm<omtmm 

[0 0 3 7] 

[^1] 





&mmn 30 * m 


resworn 


3 AW f HU£ 








(fi • cn) 




(¥/■ • k) 












SBfefHl 


5 


5x10 s 


115 0 


4 3 


^ifcfl!2 


1 0 


6X10 5 


110 0 


4 8 


3 


1 5 


2x10* 


10 7 0 


5 2 


%HHH4 


20 


7X10 3 


10 10 


5 8 


JtKttl 


1 


1D m JBUl 


118 0 


' 2 7 


Jfc«tfl2 


3 0 


! 20 


9 2 0 


6 5 


JfcRfll3 


0 


| 10"Hh 


120 0 


i 2 4 



[0038] * 1 9 , *¥£w<Dmt&mm 30 

*S(W±«««St«3&si0 7 — 102Q - cm, 3jSftlf»flEW:lO 

00MPa£AJh, *»e»*H:40W/iD • k£A ±T*> 6 d £ 

ofc e V^-fix<>«:l»Si30Aim±wW«tttt*tt 

«ttf*#tt-?-©Bc3&s*ftt^]tlft« l feJ:r/*«ttf+#tt 
tO©3Aftlf»S«:lOOOMPa4rT0oTL*ofc o ft 

l>d £ t>L< ttWfcUTl^fcfc LTfc2-4fflgflre*> 

lC^Lfc]ttfc^2li«^i520//m^±<>:ftoTU^5 
■Br* s **«*SnT*3 0, S**«TOliltH4:ftofci 

[0 0 3 9] **&0>M£lcot^Ctt. mJlE4^^fo^ 
ffiffia50iimX50^m<Ott*^Jt (2000«) SrfflV\ * 

©t-etwtfttctt^iLfc. *e>titb. mm so 



tt##tt^-W»*:ffi3&S2.2|imeJLTT?*)ofci: Ltti 
T©*«ttf**«ffO;*:# Stf2.2#i mlCftoTV^t? 

[0 0 4 0] d(DJ:5 4«**a*««>»tt4r»o3«k 

[0 0 4 1 ] (Hffi0lJ5~8 s ik»«4-6) *lw, H 
tkfli -4*5j;rjcjtR«l -3©ifcS«i:Bi:ijOt: 
ffiV^iE^2mm(7)-<r y ^^^-/W^f^SLfCo ft*>, « 

mmmz-ttzfritxDx k^^-^^t y 

«li*^/c 0 ft*5, ^(^tecO-<Ty LT, 
SfflSUJ2M<^lHl^W^W-^--^§:ttg|5^^v>/ t c 0 B 
^e— ^ ^lHlte>tft8 f OOOrpmr-200^HiS«5«ft$-fr/ci: 
«^»«9BllcJ:&7A#«>4r#Krll^«:. * 5 

^m$r^2^^-ro 

[0 0 4 2] 
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[152] 









mmms 


mm i 


















fgfflHfM 










Jt««5 




Kb 









[0 0 4 3] *2a»fe#***«»K *mM9l£.ti*A*&<< 10 
\,^k&ftfro1to W^t, Jt««4*JJ:t/tt«« 

«ftlc*5* J R*tt*£Lfta»oifca^ -<r y 

®j tc ti iri a >ft v * r t frvm £ ix/c 0 

[0 0 4 4] (3t*«9-l 3, -3) fc^ 

^^-^^-^8— i3fj§(7)^<Ty ;V (E@2onu ^ 

#%#J 1 t LTR<ki*(B*©**:iS:0.3-4/i mOt> 
VMM*EBi30/i m^OWattft^tt^^M^trSO 
L7t^(l[53C^CO (KIMeK30/im*©*«ttf+ 

fcC9 (Bl|ftEllt30Mm*O*«ttW--^fi[^d 5 8-'13«) 

05Mm6lT^»»4tOlc«tfc^ttl8li:o{,O (B 
»E«30#»in*«>ilimtttt*tt« s 8--13» ^rffl^L 

I0045] roiifc^ry /nc:»u 

Sff, CAS 0 Lfc. EE»»«ttl0JIS«»B15 

»aii-a*>fe9**««iEE*5.9GPa. 0K«12OOrp 

tco ^^>Jg*Sr*3(^-r o 
10 0 4 6] 
[*3] 
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rat Mi tcj* OA 0 «« 

ii<Oa# 11LrF.fr "=3-12 










£t <J \s 


4ftfl Ul I- 


&tmi 0 


1 0 


2 3 0 


400 £Ut 


l 


1 5 


2 15 


400 «_L 


S81S« 1 2 


2 0 


200 


400 £i± 


3 


2 8 


18 0 


400 &L±. 


#%fljl 


5 0 


1 1 0 


200 




4 0 


1 30 


250 


£^#13 


1 


26 0 


350 



[0 0 4 7] St3*»&£*»&BtK *SMM«i:*»a>5'< 

r y /kc*5i^tb:«IE«30ju m Ji^^mttW^- 

tt^-<0#l^^3-'30%cc>«iHot>O^fiEttfcG^ 19 
T*oTttt*^3o%S:«*.r50%afl[^ftSi:a»» 

[0 0 4 8] ##0iJ2(Dj:5«-#«i4W^^ s 
>«ra§?T t«-&* s 30%S:«x.ft < ft "3 (Eft* 9 

[004 9] (Hffiffil 14-15. #%#J 4 ) ^mtt^t 
^»^t9*t LTsp*9ttSl.2Mm£AT (flHWRSl.5n 

m£JiTro8^ y by ^ A»*«:5wt%. ¥*9ttS0.8 

S0.5Mni(OB<bS*t95KS:ffl#L^:. ^"f> 1 
4 * LT*{b3t*»*i:«3eJft9]t&*«:»*U. MSS 
co^b3S*ta*S:3lsI*c»«LT 1 WFPplWPSSrSH-CiSR 
HDB^i-SwtlcJ: 9 Lfc. *»« 
1 Silt, *IB»t&*Sr3»«L, *lx*ix«*Ufc 

^j4 i: lt, -m^±x<Dmm^^ Ltzm^i^n 

[ooso] ;i0*at*JKfm**c i pfti£J:9fW 

L, ^Stt»H«*1740 , C«EE«ltt, igEV^T1000^ffil7 

offc-eH i p««srm^Ea2mxn©a{bS*»'<Ty 

L/c e rw^rt, Btl»EIB30/iiiilC*3rfaW«tt*|-*tt 

^<o»«:5-20fii(wiR-i-5t*(c, ^ryy^- 
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50/i mX50/i m£4 */?r®I^U -ttf^Ulfcofcak*: 
[00 5 1] 

1^4] 







3*MfSUt 
(MPa) 


(h) 


1 4 


1 0« K 


1100 


400 Bh 


1 5 


1 O&K 


1100 


400 BLk 


4 


2 0 — 3 0 


10 10 


370 



[0 0 5 2] «4^P)»Mi»), Xttfll 4*fctt* 
«tttt#tfc^<O«*«J& s 20*-30ji mi**4S«»^ 

*<5<h, Kj»30^m*<O*«tt^4-tfc^O*dS**W© 
dM0^mS:j@^-5J:5^t>^«. *<T 9 >>?#—Mzm 
[0 0 5 31 (^Jfg^Jl 6-2 5) »«ttf**tt 

[00 54] 30 



[^5] 



yam 






3 *Jji;f 








( Q - cm) 




(W/m -k) 








(MPa) 




1 6 


■nc 


3X10* 


1120 


54 


1 7 


NbC J 


3X10 5 


1120 


52 


1 8 


HfC 


4X10 5 


1150 


55 


1 9 


WC 


5X10* 


1140 


50 


2 0 


MozC 


7X10* 


1100 


48 


1 2 1 


TaC 


5X10* 


1110 


49 


2 2 


Cr^Ci 


8X10* 


1090 


47 


2 3 


ZiC 


8X10 6 


1100 


50 


2 4 


MnaC 


8X10 6 


1080 


46 


1 2 5 


B«C 


8X10* 


1080 


55 
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[0055] ^5 i^^sa s > a«tttt-*tt^*>«- 
[0056] mmm 26-41) mmm 1 6 - 2 5 <*> 

a{k3l*«l3»»S:^w>fc»^ttjtlfi« 1 0 i:PC^r y 

ivf*ifl!>*<T g ^tffi»3*«tt210MPaJK 
±, ^tJ#^|^400^«-b<bSny t c#^^^'rci: 

[0 0 5 7] 

12, K»E«30iim^JtSW«ttf*^» ; ? : co«Sr4»S+ 
K9^^*o«*«»«>*»»«. «ittf Steffi 
!)y^*-;H:fflv^^ 0teiE»l-{£ 

S^8000rpm^±. £ b^tilOOOOrpm^Jlii <t i^jtlHlfe^: 

ffofct uri>a*j:<«kjR-e#s. mn&f* 



(72)^^# /j^te a* 



(72)3*^# ma tt* 



• 
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(72)38^# mm . F^-^(#%) 3J101 AA02 BA10 

&&)mm&itim*E.%i&m*TS&m m 4G001 BA03 BA09 BA22 BA23 BA24 

*#tfcJK2«**»Jfrt BA25 BA26 BA32 BB03 BB09 

(72)^^# !\m BB22 BB23 BB24 BB25 BB26 

#^JHW:Sl^m«^IE:«ffefflBr8#Jfi * BB32 BD03 BD12 BD13 BD14 

#:£i£Mi£m&&mmft BD22 BE22 



